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(54) NONAQUEOUS ELECTROLYTE AND NONAQUEOUS ELECTROLYTE 
SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
nonaqueous electrolyte secondary battery capable of 
enhancing its charge/discharge cycle characteristic at 
high temperatures. 

SOLUTION: The nonaqueous electrolyte secondary 
battery includes a jacket 1 with a thickness X of not 
more than 0.3 mm and a nonaqueous electrolyte 
containing a nonaqueous solvent and an electrolyte. 
The nonaqueous solvent contains mixed solvents 
consisting of ethylene carbonate and 7-butyrolactone. 
Charge/discharge cycles each consisting of 3 hours 
of constant current/voltage charge at a current of 1 C 
at 4.2 V and a discharge of up to 3 V at a current of 
1C, with 10-minute intervals provided between the 

charge and the discharge and between the discharge and the charge, are effected in a 45° 
C environment, and the capacity maintenance rate of the battery at the 100th cycle versus 
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the discharge capacity of the battery at the first cycle is 85% or more. 
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^ l ffl«Ji©«^r»W*^3i^^?IJt«a* 
^•T-&^mttS : E : feffi^'5>t:<»:*sS?*bt>„ ?L©ES 
iJ> 0. l~l.mm©ISHtCT£C£#t«J:»?HFSbt>. 
?L©#afd^«« 10 cm 8 35 10-2 0^1© 

[005 6] Wab/ci£a3mmJyT:©?L*n 0 cm 2 

40 WT I341 0-50* nfOffHIC-r 
SCt*l»*bl». 

[0057] girseiiffiii. y^A-f*^*® 
j@s • mm r zBtmn® t &m<\ t ^mm<ow&r-cMm. 
b. nbtitmffi®*m'mmcwftts< fe^bw*. m 

W.<DEJ3~C 1W7VX&L< 1*2~5Ih1^I9:P§7'UXT 
[0 05 8] liriB^ap«rl?r^bfc ( i i ) iClft 

Bj-r-E.^s-cf / psi{bfcii^ > iraftffi*»*tt*w?£ 
so [0059] weiiMta:. i?aib/c';5 i ^A-<'^>5: 
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A, *X l-n>3R3F©£|ga>. £JI®Ht 

[0060] ffiB^RKiffciBJi t/TB. «*tf, *XIg 
[0 06 1 ] ttBftlHMkft£ t/C»'. WAHC. *XfiE 

[0 062] tttB&Mtfb*& ur«. y 
AaA/thifl*. y^«?Att»t«v 'Jf)AT^ 

[0 06 3] liirfB'J^OAi^&.tL-Ctt, 
■JiTASi 1 )^. 'JfWXX^i, Ate 

[0 0 6 4] 4) fe^'W* 

[0 065] UIB^TIKS'- h t Utli, mtf. 

-x*>e> s«*i**f>& < «t 1 1 as©***4*»6* sci 

yx*u>. ^y7*atu>=&^tf4C4*it?#S. * 
-ct>. ijfji?^*, *^«ij{y^ofi/>, Sit 

(6]±"C# */<:«>. S?*Lt,>. 
[0066] mz.&HW>- h <om$ «> 30m mfcTF 
CC-T-SCi*5« : SL< . \§6lC#*tA!>»HM:2 5 i*m 
«T"C& * . *&.'•»«* ©TRSflB 5 m m Kt -5 C <b *s 

[0 067] fifSB^fLSfi-'- h «. 1 2 0 -C. 1 B$Wt? 
©fgUKSI^* 2 0%«T"Ca>4C i*5Sf$ MiB& 

[006 8] BirfB^?LK->- H*. ^?LK# 3 0 ~ 6 0 

3 5~5 0%r»-&. 
[0 069] mrie^?L«'>- h «. £S0§3HP*s 600 
'#/ 100cm' «T-C*4C £ ffi5v2ia 
10 0cm 3 ©£fWH^?Lff->- h £i§irr*© 

5 0 0#/l 0 0 cm* «C-r-5Ci*sj:»5»Sl/l<». * 
fc, ^gjd3S©TRgffitt 50»/100cm ! CCf * 
C<t#&fgb< . 3 6&C»$Ll>T|5gfii«8 0#/l 0 

Oct 1 -e*So 

[007 0] £/c. flrESttBSttiffiLfc ( i i ) CCSi 

bj-t -ctwi L/cts^. stria -t^- u - $ ttfgfctt* 

[0 07 1 ] 5 ) ffitttt*tt»* 



C7) - - 4$H 2002-184462 

12 

[0 072] ariEiMci^tt. 2 0{*«K#_h. 50tt 
8 Ott&K&TOr - T'fo? * h >a>6#l?ff>K:fr£ 

msmmt. ^ n (es), 

(phEC) , 2->W75> 
(2Me - F) , 77> (F) . (T I O 

P) . *^3-;l//7-sK*-h (CATC) &W->1> 
(VEC) «t*)tt-*Sf*>6««*l 

tttcitj$3*i*. 

[007 3 ] *«««:-3i»t:»wr*. 
[00:741 a.'r-^?05*F> (BL) 
B L <0«£gM(£tt«:att' *tt*sW 4 0 {*S%*?g-C& 
*£. W»B*(C;tf;**«a8£fcl,*<fc*. fft©ig|£ 

&$w-r * fcje> . b l ©jt^* 4 o wm%&mc t * 
*SBt*s»i/<*<<c*. ^©ism. **«»*©#«^ 

20 SO-^Stt*57v:itIK:fiTT*fc8!). 3tflC«-y-^*^H$tt 
RCf - 2 0 XWi^fiWI^r ottw»tt**e-Fr 
*. — ib^*5 8 0#«%«rM^.4i. tiiBLt 

*fejRH?B>*Str6©) 4BL<b#Ki£l/T?M<«ra8E 
©Mtc&»?*«£1;*£. *^XSCc3Etttt5l&*l!El* 

rsttnra&i&sft*. *©«*. Sfficcfe<,>-c«SEHi 
«t>3W^6"t»f < «c*7tA. as^mic y A^ii*iw 

at//c>?. *4^liA@Wffi©-r>f-^>^* s K< ^ 

<ST=&ffi<. J:>3Sf$H,»i:b^«5 0<*Si%feiJb. 8 0 
^ffl%«T-C. $ 6K:fT* Ot,»tb*«5 5^S%«±. 
8 0t^%«T-C*S. 

[0075] b. xfl/>*-#*-h (EC) 
E C <Dm-&m&±&<>CZi? *ib^5r 2 0 fta%*p«:T 

*4, in®£m*mmm-vm5cti>wmctj:z?Biti& 

fl*tt*+»K*#r*C43WH««:a*. EC© 
tt**»5 0««%%ffljt*4. #*S»S[©ttSjWS< 

Efttt&S. EC©Jt*©J:*)»*L.t>«H«2 0*S 
%«±> 4 5^»%«TT?. 3 6te»3;Ul,>S5H«2 0 
i*»%«±. 4 0#f%«TT*S. 

[0076] c. msomm 

gmrzm 3 ©s«s©ss». i^i*/c«2ssi«± 

[007 7] l?TfB^3 ©g««. ft^ffi©«S)S ; &$S 
StC L r ftS© A > t - ^ > X 4<g < T * C t &-c 
50 ^*„ «^|*^^»IC«r4IJIB»3©iS»©«^ 
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±mc*t'? * new 3 s mm%*M%. z 

tt< ftotIH»TCS»*#4C4#BBK&4 10 
[0 07 8] fc*>\ MrTOSaWtttt* ^iscmxii* 

[0 07 9 ] #CC, OTBW 3 ©»«<!: b"C* firtB^x 
;l/x*U K ME 

vznz'pu <tti nreiBBr me#*«iK 

[0 08 01.8k, BufBm3(D®J«<hLr, SJfB2-^ 

^ju^^x buib^^>, w&**? 

i jBar©aw«*zicf*-f^^ 30 

W3®ttJft<D*teK, 1. 5M»6KT«:TftC"-i#J: 
0. lfig%tCT£C£#<£9M£ia> 0 

[0081] -7?, mew's 4>m*& utwaxfuv 

£friBJfi 3 OSJKOftef** xar®tt««EROT<f 
3&CCff£lA>ffHttO. 0 5II%«±, 2M°/o« 40 
[0 0 8 2 ] «E»3CDj«|il/t«37*iA 

» % 3MWaTKTSC£#»*lA». 

UttBraO. 2fifi%«JL 3il°/oWTt 4 SfcjfiF* 

UOttHUO. 3MKfcLL 3**%«T-C*^> 0 50 
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[0 0 83] tWBW3©jMJto«*J-C*> % x^UZ/tM,? 
r^fh, ^fn-^*-**- K tfx;l,x^U>27- 

x^ u>*-#*~- h J: 0 tt*B*6»l3h* 1 ®S 

o a e>iMjR s *i * i mm&>±<Dtm*mnm 3 « 

VffiW%<DtfX8i&&>£:2 WPtZ <?ZC £&~C% 

[0 0.8 4] IJgBW3 9i6«tt. xf i/>f;P77^h 

(ES) , 7*x^x^l/>^^-KphE 
C)\ 2-^^77> (2Me-F) 4 

(F) . (T I OP) " #>:a , 

-h (CATC) Stfe^i^U>*-#*- h (V 
EC) J:0tt*«3a>6aK*i*^ft< &*> lSSOW 

(HT* **Pi*T) tfiH*T«!©«Si*«fCi3&S 

[008 5 ] ffeoMiim WUi* :/ntfi<># 
— sjf^— h (PC), £-U>27-#*-h (vo; 
^x^rt>#-#*- h (DEC) % *^^JM7-iK*~ 
h (DMC) v x*;l/^;W*7-#*-h (EMC) % 
r-^UP7^h> (VL) % ^Pt't^S^ (M 
P) % ^at'^>8x^ (EP) f^Wci^r. 
13©ffli LX&mT&teOimfDWSn** 1 

«»fco< tt2«^±«c**c&#-c*s. pen 

s*M<i§^#Si «c» L T 2 it*. 
[0 08 6 ] 8VeStKPif&Oim«$trW30«HKO 

'*rt>* «t© (x) % (Y) , (z) *cK9j'r&W3 

[0 0 8 7 ] ffi3CDjgSg (X) tt. fJfB^JSPi. fc^x 
U h (VC) , yx^jb*-#*-h (D 
EC) . (DMC) t x^juy^ 

(EMC) v r-^'UP7^h> (V 
L) . 7'Pft>i^^ (MP) M7Dft>ix 
^KEP) J:0-asW^6jl«3h*4>&< it i«a 
<Wi*ltQt*6SWWCc'tt*. o^O, C©W3.©«« 

(X) B t pc*d*ac^. C©f3« (X) o# 
*mm±#fcttirZ$i&Zs 5WK«T8:T«Ct#- 

[0 08 8 ]W3CD»«(Y) «W2««Pi. 
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tru>j!7-«K*-h (PC) ti^ts. #*J8ME£f*«: 

*t-f £PCQgfl£W2tt«%*?HM"S. CtlB. PC 
©S!l£# 2 #«Kia±K:fc £ <h . tZEfc®KHC#££ Lite ii 

a. #M<&&£f*&c#rspc©«9£* 2 

U ^O^TK^^ft«:M-r.S^3<D«» (Y) ©§!)£• 
£ 5 ss%«T«c-r S C i'«C «fc -o r . iKSffi^TMC/tC 

[0 08 9] ^zomm <z) t*."«re*s«pt. mib 

2M<?§i£:£#K:*fT 5 P C©S0^ii2 t$S%*iS(cT 

<&£#>i=>tN&.5. ^*^^t*KS*-r^PC©§!l^* 
2 MIXstsMKU 3&>-3**«^i*«c*t-r £fg 3 ©?g 
& (Z) ©g«££5gfi%«TK : rs'c<t(C<fco-C > « 
®^T&traflJ^SII$©^tt©0mW8riJ<!:. W^fi 
£SH55l/00. H5SJl^T-C©-9-^^;U^?:<tOlfi]± 20 

[0090] fiiBm^HKtt. y^A&^isefli-rsc 

ffiRKU^A (L iCIO, ). isV y(t>J>WJ^ 
•}A (L i PF, ) , **>y Mfc'J^A (LiB 
F« ) . a7 ?"ffcffltJRy>9A (L i AsF. ) . hV 
7WOj'$^i'*>i , Jf-'5A (LiCFs S 

•? A [ ( L i N (CFi SOi ) 2 ] ,. LiN (Cs F 

, SO, ) i &£-£^tfS£t#s-e#.2>„ {KJSTSmiiS 30 

nossHj. ias*?c«2aaJsUi{G-r€>c t*s-c# 

2.. cfi-cfe. LiPF. *>*&t,»ttL i B F « £/BC>S 
^fctf^LUff^AJfiM:. Li BF. 
<L i N (CFi S0 2 ) 2 fcitfL i 
N (C 2 F* SO* ) 2 © *> %'pti <t i>—ftir> 
-f 5 Kfi£, L i BF, R^L i PF. ©5*>4>&< £ 

"C©-* -f 9 -il-J&tfofc «fc <D ft±"T 5 C <b # -5 . 
[ 0 0 9 1 ] iiriB'J ^A&©iiiriB#7K?ggiUc>tf-r-2>i& 
J»Stt. 0. 5~2. 5*;U/L£-r4Ci*SSSO 40 
S^KflFgL^fSBW:, 1~2. 5*JU/L~C* 

*. 

[0 092] BijfE«#;>M<mjS?1tcDStt. ^?te*<4S« 
100raAhSfc»)0. 2 5~0. 7 glC^T-SC 
Hl>. jR«»*««?Hfi©«t»)Jlf*l/^«BH« ) 0. 
3~0. 5 5g/l OOmAhtM. 

[0093] neift^Mcwmitca. *>*\s-zt<D 
(top) ©^^^i^srstt^j^^ws-a-sct^as 
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[0094] 6) hmt 

[009 5] ffilBS-'— i-<cd*tisgfjMiK. mtf. 
#•5. l5iB'>- h£tr«. ^Jg<t. mfiB^SJl©M 

c£*^*u^„ HtriB^i^«. z>'iStMt* 
i>. ^fi-c, *^«»r-r-5.^ife5Wif^r^5--?A*s 

^s@«B<riB&)i)i©»«*Ee±-rsta:§!i*%-r. c© 
wsi&mmiz. immvmm. t>L<iz2mm&Lt<o 

)S*s^7kmfi?ffi{Cj: «3 ^§nS©*ES±-T€.t9:Si|?:tB 
5„ COAffimtt. l^©«}fliH. tKB2i 
S«±©^IB*^JfJfiS3ni>. JJe/c. #»*»4F«3SIJ^S 

[0 096] m&&!MfflSLim&$my 4 M*. 
[0097] mitftmtnmz mm) Zfft&.&micm 
6nst< mrlB^t*©HS (^n) «. 

0. 2 5mmJWT{C-rSC£*i»*U<. 

3EH«0. lBmmOTt, f t!U3;il'l6IBO. 1 

2mmfcTF-C£>£. Sfc. m$ iftm)&0. 0 5mm 

(P^J¥) ©TKffi«0. OBmmKTSCiiWSl 
I*. 

[0 09 8] ^M©/SS (P^/?) «. WTCdBBj-r S 

mcts^x, stuci cmjy±fnnr#^-rs3.'tS : &ffi 

«MKPVdF*5^LTU.5«^, lris*i-gStt©5iE 
*i>^^;i/*jl/AT5 F*S*"Cti5*K4C £«:«fc <D PV 
d F £l&£L/c&. JSS©ffl'J5££*f 5 . 
[0 09 9] HUfa*1-=g»©5ta©4>& < t fc-g|5(Cg§ 
JB*Jg)«b. WfBS#®«:J;«)irlBmSaF?rSulBmi« 
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<ort wcsarr s c t am * u c > . . c © j: 5 &i»/aet r 

[0100] fWBUJWtttCCtt, 1 "5 *C~ 8 0 "COSS 
gjHTPC. 0. 0 5C«±, 0. 8C«T©«8frC*na& 

jWD3rc&fiic>U 21M ^;i/jy±tfo*Cfe.J:C^ * 
/c, fi^tSmrw: 1 5 - C-8 O c C<DSK&f*TK: l B3fH-* 
2 o b$rj] as ft« trfcJ:^ io 

gfW^tt^o »*UC«IS«1 5-6 0°C~C& 
0. cfc0*f^b<«20 — 6Q-C-C**. 
[ 0 1 0 2 ] m^<D%mMm>* 0 . 0 5-0. 8CO 20 

[0 10 3] C©J:9ttX«*A«**C&KJ:r>'C, 
^^ciw^^cfe, r&fflko rtSP ^ > f - # > 

[0104] ##£HE&C«&|g 1 <D#Mc«B»I^X«rfe© 

— «rc* s was y a * >-#c«fe*Ei 1 soi 2 

c 0 1 0 5 ] m 1 tt, *^0jcc^^>^m 1 
x^m«kcD«-^d-c $> &n m y s a * >^xmrfe ; &^ 
t»tM0, ^ 2 1 ©Agp£^rfc*K®^r *£ 0 

[o 1 0 6] h 1 tc^-fct^c w 3 ■(««) x#o. 

3mm«T©#^lWK:tt>' ««#2#iRtt34rCi,>" 

-*3, IEflBB4iiE«l«tt5iiE«Ji4*«^iE 
«6,- ■b^-U-*3, fiffi«7 4:£ffi3lfii*8<!:itfiiJl 
7«r«*fcfiffi9 % -fe^U-#3, IE«ra4<LIE«*« 
ft 5 tIEffiJB4*«;*.fcIE«6, -fe^U-*3, 

7 8 *« Afc^a 9 ^commcmm 2 n 

/cfc<Z>a>6fc*. «JE«ffi»2W\ «^HCC|JiB^«* 
«*8^tt«LTC*S. W«<OjE*yr-F"l 0te v -ffi 
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*y - f 1 1 tt, -j»3MIWb**»2 <Dmiznmmm# 

[0107] JfcO-C, *«WtC«4m2<D*7K«WSX 

[0108] C CD^7km^HZl^®fe«, J¥3 (WW) 
#0. 3mm«T©i*£a*<2:. mW&ttftfcQmSii 

T . BUlBiESS^mrlB^ScDraociBgS i 

[0109] m^N*««tt. 2 ottswajb, 50* 

»%«T<Dx5FU>*-#*- HSO e 4 0tta%tUi, 

*- f <fc 0 tc*w* eaanft^tt < 1 1 1 tso^i, 

*Stf« 3 OMR 4 * 6^S?ft«:«ij£ 3ft*. 
[0 110] g?IB?fJI», jE«RCfHS«:«, WifiOfc 

[0111] MIB#^K^MH«:«, 1MB&#im&zf 
mria y * -> ***** 6 ft &**»**«licc4» s nr u 4 

[0112] B5iB^f*^»HH«. «*tf. «TCC|^h^ 
y 9 A^^rS^T 4 C t CC <fc 0 KM 3 t\tc<- * b * 

[0113] «ria*y v-tt. MHHtt*«r«c&« 
3 * *««*wr *ci**a*i/i». y -7- 

-dlttt, #9 7 9ft^yf> (PVd 

fk #»;r^ ypi f y^ (pan) , #uxfi/> 
f (peo) , #y*<te-^ (pvc) , # 
yr^yu-F (pmma) Rc;# , j^' , j7 f >7;v*- 

^ K^+^^O^Dtru^ (PVd F-HFP) 

[0114] «re#7K^Kv«nB«Mflt£ utit wr 
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CO 1 15] B(Fl£r^?tfeK:«, 1 5*0-8 O'COSS 
*frTC.' 0. 0 5C«±, 0.' 8,CVLT(Dnffi.~CVHt 

;l/©*t?fc^l»lx. 2iM#Jl'fel±ff-3-Cfc<i:t,>. $ 

/c wjtmmrtc i 5 'c~ $ o •coffi&tkWTfc i mrn- 

[0116] &.±tftWMc*&WlcmZ#7}<&f8W=.'X 
®fctt. JI3 (Sif) #0. 3mmKIT©^i. Htf 

[0117] Ml2^*^«». 2 0<*!B%fe[±, 5 0 <* 
f%«T©if U>*-#*- h&CMOtW^feU:. 
8 0 f*«%«T©T -^05>h> *$tf E-^'SUi 

— K 2 -^?Jl/77>< •77>. 

hSC/f-JUx^ U^*-3J<*- F«fc 9 
63Stfft-54>fc < i 1 iI3!I©?§J&=&^t?Sff 3 
<D**£*£ttTS. 20 

[0118] ^7Kmft?s— 'Xnifo<DW.&.x-*)i : ¥-m& 

<13 (l*3/I)£0. 3mm«T«:-r^>CiAS^FoJ^-r* 
-6. J¥3 <l*3Jf) #0. 3mmWT©^ 

[0119] m&m&im£i*iczt?*r-7*v5i> 

h >©g4££4 0 #&%&±. 8 0(*S%WT«C-T* c 

S^Si**«i»MASJSJSUT^*^^^^b^-r 30 

^fc<lTSC -2>fc:«>. J"|3S#jMBm &©&«!*. 

[0120]**:. t?ifiS^^<*(C*frSi^U> 
# - - h ©fd££ 2 0 f«8% felt. 5 0 W®.%VCT 
K:U *vof9IBI&3©^£^W3tf*CiK:<fc-?-C. 

*iJ5J&G T^M<fI«!If ©il7t#»Sa*fc 0 £©£ffl>SHJ-r 2. 

C ^e©^ffi-f>f-^>^©ii^* 40 

JUSglft* |Sj±f -5 C <t AST * & . 
[0121] feLhi&HJGfcJ^tt. ^^{c<fcn«. m 
fix * )V =¥ x * * **-ffi£©fa± *H * 
C £#pjfcfe-e. fl5SWja^SCft7EfE«NF©*X»***«l 

[0122] *l6W«:^S^N*m<»®z^«?ife«. ^3 

mm) #0. 3ram«Tffl^8Wi> WIBj*l«t*rt«: 
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2 0#H%feU:. b0\m%^XT<K>s.9-V> 
*-^-FRO f 4 0f*ffl%fe[±. 8 0($.i%«T©r 

[ 0 1 2 3 ] t ©<£ 9 te-'XmmdiW.z. mv&E*m 

[012 4 ] *miKmzw\<D#*mmiz=.'Xw.mi*> 
m$ (mm) wo. 3mmOT©^»i, mmrmtt 

IB^tK^J«K^»§ nsm^M*^OKN*^«?Mi 
ffi-T*. MiBlN^Jitt. **v>*j-tf*.-b&Vr 

ycmrfett. tib© (A) - <c> (v&ftzWifi? zim 

WW? to* 4 5*C©!S:£TCCfcl,>tff-3;teB5*. 1 tM 

*;u@©£x;mssK:*hr& 1 0 o^-tfjimcD^smn 

[0125] (A) ItTiB^tmi L-r. 1 C©flKfc-C4 . 

2 vommsgMEEftm.* 3 . ( b ) m^m'm. 
«. 1 c (omwt-c 3 v * -ctT*>n ( c ) m&zw.fr *> 
m&fo^mr? •sBgscxtffifia^ 6t?riB?cfi^tT 

TSRSStcl 0»P5©»±*sg:WP.n2» <> 
[0 126]CCr. ICitt. -2riR;Sfi (Ah) €:1 

[0127] c©«k5^-:Xm?feK:J:n{*. afix*^ 
^-SgaRCXttSx*^^-®g©lS]±€rSSC i*5pj 
«6-C. HESB?^B#SC>'»]3t^©^^*WJT.5C 

[0 12 8] C©-^?ffe«. PIB^TK^iSi 
l-r. 2 0ffi%«±, 5 0{*^%fe<T©xf-U>*- 
#*-b&.V4 0{*«%W±. 8 0»«%fe(T©T-^ 

tt < i 1 ffiS©««*^tf^ 3 ©&&<!: *tWT5 *> 

©*^-r*c<btc<fcor. ssci^-c*^ 

[0129] 

[JlifeF'J] WT. *#BM©jat«*iaiH*#JHO"C*lB 

[0130] (mmm 1 ) 

<IE<S©^M>*-r. './?■■>*="<•■*' "I' MWtW ( L i x 
Co0 2 iffiO. X«0<X^lt*5)f*9 11i 
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%£T-fe^U>:?7 v ?3WM%. 9717 4 h 3SS 
%RV^mmt L>X ^'J7 vVc tT— 0 7*> ( P V d F ) 
31i%tMibtN-^ifJl'-2-fn'J K> (N 
MP) ^Jra^Tjl^L. *5 'J-SrIEJSSbft:. frl2^7 

ISS!H3g/cm 8 -C. IEffiJl#»mf*©WD6D(Ctllt 

[0131] <nm<ovEM>m.mmmt lx 3 o o o 

*i8«m. ¥*5ifcl§fias2 OtfO. ^ISfHfii ( d 
o 0 2 ) #0. 33 6 0nm) ©*9*£9 3fiS%<fc. 
temm±LX#>)7 vitV-Vr^ (PVd'F ) 71fi 
%tWmtlsTti-st?-)l>-2-t:u*) b'> (NMP) 

Kttb. ^U^-r-SCttCJcOMSffiS^l . 4ff/c 

[0 1 3 2 ] <-fe;-cu-£>J? 5 (tm, 1 2 0 20 
•C. 1 B#R8 T©&iRfiS# 2 0 ^?LS*S 5 0 %©* 
>$g£?ljf 7 a >\> A*> 6 ft £ -te'f U— * 

L//C. 

[0133] om&m®. rnvsmmmm) <ofm> 

x^u^*;-**- h (EC) ir-^fo^F> 
(BL) £{*«Jt*5 (EC : BL) #3 3 : 6 7&cftS 

99. 5SS%<kx^U>lJ-^7r-f h (ES) 0. 5 

mM%zm-&L. ftTkm&zmc. zo&fcimictsy 

WbWB'Jf-JA (L i BF« ) £*©«Ka»l. 5 30 
*;v/L{cft-5>«t^«:^S?3-&-r > #*««?Bte8iS!L 

[0134] '<*ra0fl?K>ttiBE«0*tttttc*tt 
y — F*mmotc&> mnjEmRam^sAm^cof^nc 

[0135] C©n&f¥£ 9 0 -ClCtiaMOttWlb 13k 
s/cm 1 OEEt)X2 b®fil7'VXlSM*ML. mfiBiE 
S. MiB^@&WiiJiB-te^U--*&— 40 

[0 13 6] TJU5-^Af§©MM*'i < 'J ^PfU^t 
lofcSS 1 0 0 um©5 5*- Jl/A^rSStttCfiE 

[0137] ^C^-C. mTIB^ ;l/A(^©mS 

aptc 8 o -c-ejts&ai* i 2 mm mr c t k. j; <o m&n 

Ufa. 

[0138] |5iB5 ;l-Art©^@gf«:friB 



^2002-184462 
22 ' 

#*mft?7K£mrfe£S 1 A h <0 ©S# 4 . 8 gr £ ft 

J?3#3. 6mm. @^3 5mm. i63#6 2mm. S: 
ff^S5 2 0 m A h ©ttS#*S$ff-;£^£ffi#:£L 

[0139] t<D&*nmw~<x.mmc>tii,, tnaaswi 

ISi ly-C«T©^a*JtOfc. .*•**. 4 5 *C©l«©li 
%TCC2 hfiStSb*c&. ^©S^TCO. 2C (104 
m A ) V 4 . 2 V *-CJ£Hi£ • 3£®E^m«r 1 5 B^IUHt 
ofc. -£©8L 7Bra{CM"3 2 0-Ct?agLfc„ S6fC 
2 OTKDSSSTpro'. 2CC3. OVSTft^U 

[014.0] (f©Sfcfll2~-2 5 ) ^*?^©«fiX*TIB 

MOT l tiBjfitK: u-r»i!i(^7K^snii>cmrte<&»i§b 

[0141] ( tmW 1 - 9 ) # *jg&©*&J£Rtf 'J 
£A&£TiB^4tC^Ti5&c£MrSC£Wm*. B-T, 

[0 142] ^P»n?cHlfSWl~2 5SafJ:t©Wl~9 
© —'XmilklC-oi, »r , 4 5 "C©i8%T-C^tftSi-9- -( i' A 
*»9«.U 1 0 0 VJ2Jl'&<O®miimm±> l 0 O 
•9--(i'JH*J©^aBcmgfi%S'JSb/c. -e©^m?:TiB 

^ i ~ 4 tcttiB-r s . c ©sfcgcm-y- -( ? frim&jemM 

1 C©mat (5 20mA) X4. 2VS"C5£^iS£ 

^Em^f ■ 3 -tt«:4. 2v-csmiB£m*tf ^fc©-c* 

•5. 3E«aE^ai3t«E3fefii©h-*^«^lffltt. 3 

mmtvtc mamm*. ic©mss (520mA) -e 
o^-^^^^To-r^e.iS^Jig^tf^trtK:. Sen 

iiSflL 1 0^«©{*±*tTor*>63tmit^«:^o 
>c. ;**=>«:. 1 0 0-9-^^^a©^SiNI^*«. l-^-r 
^;U@©S5C^§S*1 OO^i bfclSROl 0 0-9- •Yi'^ 

a©»*gffi-c^(/fc. 

[0143] — ^. HiSFS 1 ~2 5ROfJ:b$^ 1 -9 © 

n&maistcoor. issia^T^o^®Ksi-r©B?jaK: 

J:*«r&^n*ra^fti. -Tftfe^. 2 0'C©ig^T«:4j 
\>X 1 C©mSK-C4. 2 Vg-CS^fcjt^iro/rfg. 
I^0?aSiS^t?4. 2 V©3£^E^«:tTo/c„ SmiS 

t mms&mo v—z jm&mm 3 a$n t v 

tc. V-Z-o-JZ . 8 5 'C©tm«tC 1 2 0 BSfigmrfeSrfifc 

gi/fc, ^-©&. mrfe^tmffii^eKDmL. 2o-c© 
s^Ticmtfe*2a#p^stgL-c^6iun=&S'JSL/ > -e© 

*gm*T!B«l 1 ~4 {CfiffB^-*. 
[0 144] 
C«l] 



(13) ^2002-184462 
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. 




mm ' 

Mm. 

(mow.) 


(Ah) _ 


Tit XT** - 
(%) 






EC.BL 3E^«(i*«it33:67)99.5 11% 
0.5 EM%ES 


UBF 4 


1.5 


0.52 


95 


1 


Miffz 


EC.BL mfcjSI«<#«itt33:67)99.i> maL% 
0.5 MM%phEC 


L1BF4 


1.5 


0.52 


87 


1 




EC,BLW>S&t#fSit33:67)99.5 SS% 
0.5 gg:%2Me-F 


LiBF 4 


1.5 


0.52 


90 


2 


nmm* 


EC BL 7g£fc&(ttt3tt33:67)99.5 S£% 
; . 0.5lf%F 


LIBF4 


1,5 


0.52 


88 


2 




EC.BL »*»MK*8Ufc33:67>99.5 mS% 
0.5 »e%TIOP 


UBF4 


1.5 


0.52 


93 


2 


mmme 


EC.BL S*»*<#mt33:e7)ii9.s 
0.5 mS%CATC 


L1BF4 


1.5 


0.52 


92 


1 




EC.BL SBM(^tt33:t)/;stf.o jasLTn 
0.5 H* 3t%VEC 


UBF4 


1.5 


0.52 


AC 

95 


1 


mmms 


EC.BL 3B^»a(#«Uk33:6?) W K% 
2SS%ES 


UBF 4 


1.5 


0.50 


90 


1 




EC.BL a*»fctfffltt33 :67>96 mS% 
4 £fi%phEC 


UBF 4 


1.5 


0.52 


87 


1 


Miff 10 


EC i BLa*»K(*«it33:67)08 11% 
. 2mS%2Me-F 


UBF4 


1.5 


0.51 


90 


2 



[*2] 





MdtH 




warn 

(mol/L) 


ftSSfi 

(Ah) 


tt 

(%) _ 


|SH(%) 


Miff 11 


EC.BL i»*»a««Mt33:B7JIW IS« 
2 lfi%F 


UBF4 


1.5 


0.50 


88 


2 


■Miff 12 


' EC.BLig^*«(#«it33:67)a»M^ 
2 ^i&%TlOP 


UBF4 


1.5 


0.50 


93 


2 


• Miff 13 


" EC.BL^»a<Wilt33:67J»8m=^ 
2m£%CATC 


UBF4 


1.5 


0.50 


92 


1 


MIM 14 


EC3L&^fc»««*33:67)98M:% 
2 MS%VEC 


ubf 4 


1.5 


0.52 


93 


1 


mxm 15 


EC.BL S^^C<*mtt33:67;93 JfiM" 
7MS%ES 


UBF4 


1.5 


0.43 


87 


2 


MIM 16 


EC.BL ;^f&(#»*33: 67J93 1S« 
7 ft%phEC 


LIBF4 


1.5 


0.48 


90 


2 


Miff 17 


ec.bl &fsmm*mtt33-n>»* 

7MS%2Me-F ■_ 


UBF4 


1.5 


0.45 


90 


4 


Miff" 


EC.BL?l^$&CWSlt33:67)93 £S% 
7mfi%F 


ubf 4 


1.5 


0.43 


88 


4 


Miff' 19 


EC.BL^^(^«tb33:67)93mm% 
7 mfi%TlOP 


UBF4 


1.5 


0.43 


90 


4 


Miff 20 


EC BL m^^C»«tt33:67)93 M% 

7 ma%cATc 


UBF4 


1.5 


0.43 


91 


3 


igJSff 21 


EC.BL ^^(#^it33:67)93 
7 SS%VEC 


ubf 4 


1.5 


0.48 


87 


2 



C*31 



(14) HfH 2 0 0 2 - 1 8 4 4 6 2 

25 26 " 









(mol/L) 


(Ah) 


<%) 






" EC BLflMHfftt (#«tfc40:60) 99.5 11% 
0.5 ms%ES 


UBF 4 


1.5 


0.52 


93 . 


1 




ECBL SSS«<*«tt 25:75)99.5 1M% 
0.5 ES%ES 


LiBF 4 


1.5 


0.52 


92 


1 


24 


BC i BL***l»<IMIitt« s8l,w - D 
0 5 SS%VEC 


UBF 4 


1.5 


0.52 


94 


1 


^^25 


ECBL IMKIHU 25:75)99.5 11% 
0 5 @S%VEC . 


UBF 4 


1.5 


0.52 


93 


1 



U&4J 









(mol/L) 


(Ah) 


®m 
(%) 


mtK%) 




100#8t%BL 


LiBF 4 


1.5 


6.30 


10 


1 




25 t«g%EC, 50 ttfg'/oBL, 25 #3t%MEC 


UBF 4 


1.5 


0.30 


20 


100 


fctSx#l3 


75 #1g%EC, 25 (**I%BL 


LiBF 4 


1.5 


0.40 


30 


20 




1 ^m%EC, 99 #^%BL 


UBF 4 


1.5 


0.35 


10 


10 




25 #^%EC, 75 #|?t%MEC 


UPF B 


1.5 


0.52 


0.1 


50 




^ 33 tt«t%EC. 67 #S%BL 


UBF 4 


1.5 


0.52 


75 


1 


tt»W7 


40#ll%EC,60#f§%BL 


LiBF 4 


1.5 


0.52 


75 


1 




25 ttfi%EC, 75 #*8%BL 


UBF 4 


1.5 


0.52 


75 


■ 1 




33 14«%EC. 66 ^%BL.1 (*f5%VC 


UBF 4 


1.5 


0.52 


79 


2 



wzmx-tcmmm 1-25 <o^xw>m*. ^i&m&m 

[0145] CtllCtt U ttmm 1 -9<DZl^m?ife«, 

^rn&4 5*c~c<d 100*^ ^goggiiJS^s 

yUW***>F (DM SO) - de 5rflO*.T«t*U PIB 



com. mjlB^u-y^^XrtT*. IWB»i£«&>6fflSB 
m^?SimriBDMSO-de ©S^««*»K0yt. m 
IBfi^*«at*5mm*©NMRfflW»««:0. 5m Iff 
«Att* NMRJSBE^fo/Co !*fBNMRg'J^CJB^/c 
SaBttB#«^^^tt»J NM-LA4 0 0WBr£> 
0, mm\* x H, aHH«9R«4 6.0MHz. sm^ 
KCCtty^^iUx;U*=^S/F (DM SO) -d 8 (2. 
40 5 ppm) OrtaWW»«rflt»Lfc. ffDtatttt 2 5 "C £ 
L/C. 1 HNMR*^# h^T«ECCC*tJC&t-€>b--^ 
#4. 5ppmW£, VECCC^l£-r^t:-^5&5 5. 
2. 5. 4. 8 ppm#ifiCC*«Sh, *MWX«« 

(DSEife^n 7 (D-^mjfetc^^rr £ ftwm *k v ec^ 

•d*nr^SC<bSrffli8r*/c 0 UtiBECONM. 
R8t^tt^»l/rWIBV EC<DNMR«»?attOJt«: 

3:«}ta4rf J: 0 ife!>L tl^S C ## 
CCSWfeWTrffll^c^Tkm^O 1 HNMR*-^^ 

so 3 tc^-To 



27 



[0147] mmm2 6) ftmttt{,-c> mz&o. 

3 m m©T )V 5 - 9 A %/— V $:Jf£ * s 4 m m . 3 4 
mm, ift?*^ 8mm©it:£ft©ffi&cj£Jf2l'/cfe© ; £-B? 

[0148] (jft!i&0«2 7 ~3 2 ) **««(OififiS*T 

[0149] (tmw io>i8) itimmomrsjsixf 10 



(15) 1 8446 2 

28 

torso] nhMcmmmz 6-3 2r&jhs0i 1 o 
~ 1 8 ©n -xmrnt-o^-c . «ra o/cfusw i -c'stw l. 

te'Oi|BI««Cftfl : T4 5'CT?© 1 0 O.-9-4-»*ft0g* 
fc. ^©JSm*Tf2^5. efcflHE^-*. 

tcmmmi vrnmbtccotrnmrji^^mLtc^m 
nzwim l .. ^©*§jh&tb2* 5 . 6 icm^t s„ 

[0151] 
C*5] 









mm 


»f£S2 
<Ah) _ 


<%) 






0,5 SS%ES 


UBF 4 


1.5 


0.62 


93 


1 




EC.BL S^?&ttt(ttiffiit33:e7)99.5 SfiW 
0.5 SStphEC 


UBF* 


1.5 


0.52 


B5 


1 






LiBF 4 


1.5 


0.52 


89 


2 




"EC.BL fB#Jgi£<*:85*fc33: 67)99.5 S31% 


UBF4 


1.5 


0.52 


88 


2 


K1M30' 




UBF4 


1.5 


as2 


92 


2 




'EC,BL;S^I*ttt(^tta3:67;U«.b 
0.5 SIS%CATC 


Li8F 4 


IjB 


0>52 


82 


1 


8&46I32 


EC,BL 5B^»ttt(#mtt33 :67}99.6 
0.5 ^S^VEC 


UBF« 

J 


1.S 


0.52 


94 


1 









mm 

(mol/L) 


(Ah) 


(%) 


&&{%) 


HAM 10 


100fl*©%BL 


ubf 4 


1.5 


0.3 


10 


1 




25 #?§%EC, 50 #m%BL, 25 f*^%MEC 


ubf 4 


1.5 


0.3 


40 


30 




75 t*3S%EC, 25 (*^%BL 


UBF4 


1.5 


0.4 


30 


8 


J£&0|13 


1 #St%EC, 99 #3§%BL 


UBF4 


1.5 


0.35 


10 


6 




25 #3g%EC, 75 #m%MEC 


UPF 6 


1.5 


0.52 


30 


9 


tt$H«15 


33 &ffi%EC, 67 #3S%BL 


UBF 4 


1.5 


0.52 


75 


1 


mm i6 


40 fc^%EC. 60 <*m%BL 


L1BF4 


1.5 


0.52 


74 


2 


.it««17 


25 #&%EC. 75 #H%BL 


IJBF4 


1.5 


0.52 


75 


2 


tt&{H 18 


33 <*«%EC, 66 #Si%BL, 1 <*li%VC 


UBF4 


1.5 


0.52 


78 


1 



*5. 6*»6W6*»fcJ:5K:. 2 0(*«%tLh. 5 0ft 

8 0 #»%JJ(T©t - 7* o 7 * h >#>6 ft &a£i8JK 
£ . BIB* 3 ©?g& <!: Sj^McWBKfc**. 
fc*jfeF!l2 6~3 2©n^®fe«. *lr>tt«S«*J»6 



n. 4 5'C-C© 1 0 0t»"-f^;l'S©S«i»^ ; &8 5% 

[o 1 5 2] c*uc*tu Jttttt i o ~ i 8 ©unsafe 

50 tt. l>^nfc4 5^T?©1 0 0lM^g©Sfi*tf#SS 



29 



#8 0%K.mtctj:\<>Zt1fit>&Z. 
[0 15 3] (HSS{^3 3) 

tOT;ofl/> (PVdF-HEP) %fh7tKO + 
->7 5> (THF) JC?gJ»b-Ctf/cjg?Si. iraiLfc* 
mm 1 -Ci&Bj U fc© & i 4 c 

iJCfcD^-^ h^lSSfL./c f#6tl/c^-^ h^rSS 

tc»$ o /c&. s •**• ■*> c i (c «t n m&*n tt. 
coi54] <m&m<Dfm>m&istcm;MW i -c^m 

U mr^bfcHifeF!l 1 riB0Jb?c©£l3l&fc»®©3l^ 

ji«**©nBKiwiatii*^-bT««*tt«:jwa u/c 
[0155] com&mzm&otcmmm i -csuiiLft: 
{bs-a-s c ice J; KHEmttmofflicjmnM'mm&ft 

[01563 T;l'£-'?A?§©PS®?:#';7 , DfU>-C 
JSo/dSi* 1 0 0 (im©7U-F7 ^I'A^SttKsS 

CtilCHfriamSgf^JR^L-. J3.3*«3.. 6 mm, 
^3 5mm, lS2&62mm> tH-$I4 2 0mAh 



(16) #132 0 0 2- 1 844 6 2 
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* [0157] c(o07i<.mmm~AmiiiC)(tb. wmm 

iTF«:2hfifcgb;te«. *«Wt*TC0.' 2C (84m 
A) TM . 2 V • 1 5 BSRMf o 

fc. ^©f&. 7 BF^KMO 2 0 -C-CSigbit. 3 6K2 

o'cw^T-co. 2C-C3. ovg-e&su 07km 

[0158] ($mW 34-39) ^^©ifflfiKSrT 
/c. 

[0159] (J±©t*J 19-27) #*&&©*&)£&!>' 

«. iitaL*:st»W3 3tiw«curfiffl**«wiit— 

[0160] mhtitcfmfaS 3-39 KCttUSffl 1 9 

-2 7©r^mrtk«:-ot ( i-c l l c£4 2 omAt uxffi 
mutcmnm 1 -csa^i bfc©<bK«fcsS#-c4 5 -c-c© 

1 0 0-t>"-Yi'Jl'^©SSm^i. I OOVJV 

7. 8ccefta-rs. 

[0161] 
i [317] 





3**»& 




am 

(moI/L) 


(Ah) 


85 


jg*n(%) 


Utife^ 33 


EC.BL ^5£&<t*^tt33:67>99.0 msb* 
0.5 ®ffc%ES 


UBF4 


1.5 


0.42 


93 


1 


^fifc«34 


EC.BL 5S^?S^<(4«it33 : 6 7 } 99.b 
0.5 gS%t>hEC 


IJBF4 


1.5 


0.42 


85 


1 




EC,BL5E^3&i««*«kt33:67)99.5 as* 
0.5 Stfi%2Me-F 


IJBF4 


1.5 


0.42 


88 


2 


^tfcta 36 


EC.BL ^^«t(tWSit33: 67)00.5 11% 
0.5 mfe%F 


LIBF4 


1.5 


0.42 


86 


2 


§^50137 


"EC,BL>-E^^C»:^lfc33:67)99.5 M% 
0.5 mfi^TlOP 


LiBF* 


1.5 


0.42 


00 


2 




' EC BL j&£-;§ISUt*«tt:33: 67) 99.5 lfi% 
0.5 mS^CATC 


UBF4 


1.5 


0.42 


80 


1 




0.5 aS%VEC 


L1BF4 


1.5 


0.42 


93 


1 



[*8] 



(17) 



31 



2002-184462 
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US 
(mol/L) 


(Ah) 


(%) 






100 {*^%BL 


UBF 4 


1.5 


0.2 


10 


1 


ittM«20 


25 #m%BC. 50 #»%BL, 25 #*i%MEC 


L1BF4 


1.5 


02 


30 


30 


tt««21 


75 #m%BC, 25 i*f8%BL 


L1BF4 


1.5 


0.3 


15 


8 


tt««22 


; 1 #m%EC. 99 t*S%BL 


L1BF4 


1.5 


0.42 


10 


6 


itSMBl 23 


25 &m%EC, 75 <^%MEC 


UPF e 


1.5 


0.42 


27 


11 




33 f*P%EC. 67 {*1§%BL 


L1BF4 


1.5 


0.42 


70 


3 


tfc^25 


40*a%EC. 60 tmVoBL 


L1BF4 


1.5 


0.42 


68 


1 


it8fc0J26 


25*m%EC,75^%BL 


UBF4 


, 1.5 


0.4 


68 


5 


lttt« 27 


33iW%EC,88 , iWW6BU1*«%VC 


UBF 4 




0.42 


75 


1 







«7* 8^6B^6*^cCj:^CC, 2 0(tt»*fil±, 50ft 
*l, 4 5*CC(D1 0 01f-<^;Vg<DSSiffi^p^8 5% 

[0 1 6 2 ] tntcatu it®wii 9-2 3<on<xmm 

3&58 0%K:a/cm^i3&5t>^. [0 16 4] 

[0163] £ Sltfeffil 1-7 <DI1 #H*fefc:ol>T . [^9 ] 

2 O-CCD^T-C^a^-Y^JU^JgOdlL, 10 0if* 



* * Mk<&gmm$& t , 1 0 0 if >r * ^©s^as 

* Jl/KK(D3iS«as«. 1 C ®«% (52 0m 
A) t4. 2V^T > S^^tm^tfo/c^CC4. 2Vr 

C©«« (5 2 0 mA) *C3 V£r£fc^£*T 

1 0 Oif ^^;umoSg*6^«, 1-^* 





**Stt 




(mol/L) 


(Ah) 


400 If 
SS«ft4t*(20 € C) 
(%) 




EC.BL jE^5&^C^it33:67)99.5 
0.5 SS%ES 


UBF 4 


1.5 


0.52 


79 




EC.BL jE^5§&(f*SItt33:67)99.5 SM% 
0.5 MI%phEC 


UBF4 


1.5 


0.52 


78 




EC,BLil^^(^it33:67)99.5SIS% . 
0.5 jig%2Me-F 


L1BF4 


1.5 


0.52 


62 


£lt£0]4 


EC3L7lS£$&<#*§*33:67)99.5 
0.5lt%F 


L1BF4 


1.5 


0.52 


60 




EC.BL S*»tt(WKU;33;67)W.5 
0.5 ^%TIOP 


L1BF4 


1.5 


0.52 


6A 




EC.BL ;S£fc&(#Wt33:67)90.5 ES% 
0.5M:M%CATC 


L1BF4 


1.5 


0.52 


73 


£&jfe««7 


EC BL;1-&?&^(frmit33:67)99.5 mH% 
0.5M^:%VEC 


UBF 4 


1.5 


0.52 


71 



*9*»&9l!6a»&J: i 5tt:. ES, phES, CATCte 50 itXVE C«fcO &SSf*6>S!l?3nS?^?rffll»2>^J8 
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Ml. 2, 6. 7©-^nffe«. H*Sf!l3~5©r:^m 

[01 6 5] (JU5&044O) 

(EC) i7-^07J KXBL) 
VcM (EC : BL) #3 3 : 6 7 (CftS.* ^Cii^bT 

it?u>tA7r-f h (es) o. 5mm%zw& 
U A*MMt**fc. c©MMKf i©lilil/ 
XW7 •jMKVW.V J* (LiBF, ) Sr-fOiS&rt* 
l. 5*;i>/L(cft£«fc5(t&jS?3#£<t*K:. UI2<D 
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